The potential for social learning to address complex, interconnected social and environmental challenges, such as climate change adaptation, is receiving increasing attention in research and practice. Social learning approaches vary, but commonly include cycles of knowledge sharing and joint action to co-create knowledge, relationships, and practices among diverse stakeholders. This results in learning and change that goes beyond the individual into communities, networks, or systems. Many authors have focused on analysis of case studies to better understand the contexts in which such learning occurs. In this paper, we look across this literature to draw out lessons for international development practice. To support those looking to purposively design social learning interventions for adaptation, we focus on four areas: lessons learned and the principles adopted when using a social learning approach, examples of tools and methods used, approaches to evaluating social learning, and examples of its impact. While we identify important lessons for practice within each of these areas, three cross-cutting themes emerge. These are: the importance of developing a shared view among those initiating learning processes of how change might happen and of how social learning fits within it, linking this locus of desired change to the tools employed; the centrality of skilled facilitation and in particular how practitioners may shift toward being participants in the collective learning process; and the need to attend to social difference, recognizing the complexity of social relations and the potential for less powerful actors to be co-opted in shared decision making.
INTRODUCTION

I
nterest in social learning as part of the response to the challenges of climate change adaptation has grown significantly in recent years. For practitioners, particularly those working in developing country contexts, this shift builds on a long history of action-research in natural resource management and food security in which social learning has been employed to address interconnected social and ecological problems that engage stakeholders with diverse perspectives. These complex or 'wicked' 1 problems have been seen to require learning and reflexivity in place of conventional management regimes. [2] [3] [4] In the literature, much attention has focused on how social learning can support this by developing shared understandings and actions among researchers, communities, and policy makers. Recognition of the complexity of social-ecological systems, and of the uncertainty and differing understandings of risk and value associated with climate impacts and adaptation actions, has led to an emphasis on better understanding emerging problems and potential solutions. As Lonsdale et al. 5 suggest in advocating social learning approaches, ' [n]o one person has the whole answer … and there is a pressing need to come up with imaginative solutions.' Here, we use the phrase 'social learning approaches' to denote actions taken that are designed to create the conditions in which social learning is likely to occur. In this paper, our purpose is to clarify the potential of social learning approaches for adaptation in developing countries, highlighting and bringing structure to evidence that is currently dispersed among diverse case studies. In so doing, we hope to support those actors and organizations looking to use social learning approaches in adaptation programming with communities in the global South.
The roots of social learning theory can be found in work concerned with the psychology of (individual) learning 6 and the sociology of (shared) learning, 7, 8 as well as in traditions that understand learning as a process of critical reflection within individuals 9 and collectives. 10 While social learning emerged from Bandura's insights into individual learning that occurs in a social context (through the production of mental models derived from observation), current practice in natural resource management and climate change owes more to theories of 'situated learning' that emphasize the social setting and its role in structuring what is learnt. 11, 12 This social turn has exposed how learners, as participants in a community of practice, are embedded in a particular context, culture, and set of practices. This situation shapes, and is in turn shaped by, their thinking. Learning emerges from the collaborative processes that allow a shared sense of meaning to be arrived at by the community. Practitioners seeking to support behavior change have embedded this understanding of learning as a relational, social process into cycles of action and reflection. Efforts focus on enabling new meaning to be found through interaction with those who have a different perspective, in a process of shared 'sense-making' around particular issues or challenges. 13 Much recent literature has focused attention on establishing a definition of social learning. Reed et al.'s 2010 review is emblematic of this trend, attempting to secure an unambiguous response to the question: what is social learning? 12 Yet their underlying presumption-that such clarity is necessary for effective practice-is contested by Ison et al., 14 who suggest that the power of social learning lies in the diversity of ways in which it can be interpreted and applied. Rather than seeking a rigid and final definition of the concept, knowledge of social learning is understood to be emerging through practice-and as such the onus is on the user to be clear about how it is being used and toward what kinds of ends.
14 This approach reflects the body of experience now found in the literature, which document action-orientated social learning approaches in a variety of contexts. Recognizing this, we define social learning broadly, as emerging through practices that facilitate knowledge sharing, joint learning, and co-creation of experiences between stakeholders around a shared purpose in ways that:
1. Take learning and change beyond the individual to communities, networks, or systems; and 2. Enable new shared ways of knowing to emerge that lead to changes in practice.
To date, reviews of social learning have largely been based on individual case studies 15, 16 and analyses of how social learning has been framed in different initiatives. 2, 17 While recognizing the value of case studies to better explore the contexts in which learning does or does not occur, 15 our research has highlighted a need to focus more specifically on how social learning is put into practice. 18, 19 With this in mind, we look to build upon existing literature by adopting a comparative approach, drawing out trends that have relevance for adaptation practice from within peer-reviewed case studies. In taking this approach, we aim to distil findings from a range of social learning case study literature and provide evidence that can inform development organizations considering integrating social learning into their institutional practice of adaptation programming. In referring to 'development organizations' in this context, we are broadly focused on non-governmental and inter-governmental organisations, and funding agencies that are concerned with action on climate change in developing countries. For this community, uncertainties about how social learning is done, how it is measured, and what outcomes it can achieve, raise challenges in terms of justifying an investment into approaches that may demand changes in practice and resource allocation. 20 We adopt the following structure. First, in the next section, we discuss the relationship between social learning and climate change adaptation. We follow this with a presentation of our method for narrowing and reviewing the case study literature on social learning. This structures our findings in terms of evidence in relation to four areas of focus that have significance for those in international development organizations looking to support adaptation through social learning initiatives or programs. These four focus areas are: lessons learned and principles for using a social learning approach; examples of tools and approaches used; approaches to evaluating social learning; and examples of its impact. Finally, our discussion and conclusion summarizes key findings for adaptation practice, highlighting the importance of practitioners developing a shared view of how social learning tools and methods can support the change intended through projects or programs; the centrality of skilled facilitation and how this may shift the role of adaptation practitioners toward being participants in the collective learning process; and the need to attend to social difference in social learning initiatives that are intended to support equitable adaptation outcomes.
SITUATING SOCIAL LEARNING IN CLIMATE CHANGE AND DEVELOPMENT
Recent research surveying the views of development practitioners concerned with climate change adaptation suggests broad agreement that adaptation needs to move beyond a focus on information provision, and instead become embedded in processes that support learning. 18 As Box 1 illustrates, these stakeholders called for increased local participation to provide opportunities for information sharing and knowledge building, identifying that adaptation should stimulate behavioral change and socio-institutional shifts. As one respondent surveyed for the study noted, there is a need for 'tools and methodologies … that help people adapt and do things differently.' 18 The views expressed by these stakeholders resonate with a growing literature linking climate change adaptation, development, and social learning. [21] [22] [23] Many authors [24] [25] [26] highlight the contrast between the social learning paradigm and policies that focus on behavior change through regulating, informing, or educating actors.
While the social learning literature is diverse, knowledge co-creation to develop shared ways of knowing is a common theme, usually entailing a shift in power relations to bring excluded or marginalized voices into management or decision-making processes. [27] [28] [29] [30] Periods of experimentation and reflection can support the emergence of new knowledge and ways of operating. 3, 31 Here, there is overlap with work on 'innovation systems' in which diverse stakeholders, including communities, service providers, and external experts, interact to co-evolve the social, institutional, and technical components of research and development. 32 This capacity to build new knowledge, relationships, and practices in 
PRACTITIONER NEEDS AND PRIORITIES 18
Practitioners working at the intersection of climate change and development have identified a need for tools and methods that enable communication across different scales and between different types of stakeholders (e.g., between farmers, NGOs, and government officers). Barriers to effective action overwhelming relate to how messages about climate change and adaptation options are constructed and disseminated. For example, there was wide consensus among survey respondents on the need to work through and with local languages, values, and cultural systems. But even at local scales the need to differentiate was identified: for example, in farming communities in India marginal and commercial farmers exist side by side yet have significantly different priorities, values, and interests. Successful communication approaches contextualized content, making use of processes to understand the perceptions and realities of local populations. Thus, for example, participatory processes were cited as successful, with radio offered as an example of a method to reach local communities that provides built-in feedback loops to co-create the messages (through users posing questions during phone-in discussions). While these insights confirm the need for shared knowledge creation processes that draw together communities and external actors, a separate survey of climate change communication initiatives suggests that only a minority of approaches (14%) offer this, while the vast majority (56%) is still rely on linear, top down processes.
response to complex environmental challenges links social learning to climate change adaptation. Collins and Ison, 33 for example, make the conceptual case for 'adaptation as social learning' in recognition of the uncertainty, interconnectedness, and complexity that are bound up with differing understandings of risk and value inherent in adaptation decision making.
Studies of social learning reflect varying interpretations of praxis. For some, the focus is on observing existing social interactions, such as in Rist et al.'s analysis of the traditional land use system operated by indigenous communities in the Andes in terms of social learning. 34 Similarly, other authors point to the significance of informal relationships (in 'adaptive' or 'shadow' networks or spaces) that can prepare the ground for the emergence of new ideas, alternative policy discourses, and socio-technical transitions. 35, 36 Knowledge networks, for example, are seen as a practical arrangement for enabling flows of knowledge between adaptation and development actors. 37 In this review, our interest is in purposeful, planned interventions. While we recognize that social learning is not solely the product of such interventions-and indeed may fail to emerge even when interventions have this as a goal-there is a growing toolbox of methods and approaches to support interventions and help create conditions under which social learning may emerge. 38 In this framing, we understand 'social learning approaches' as actions designed to create the conditions in which social learning is likely to occur. In turn, these learning processes can contribute to adaptive capacity by providing a way to alter practices or decision-making norms in the face of uncertainty, 39, 40 enabling participants to influence vulnerability to particular shocks and stresses, or alter the resilience or transform the function of their social-ecological system. 41, 42 There are, however, important barriers faced by organizations concerned with climate change adaptation who wish to implement social learning approaches in practice (e.g., see Box 2). There is often a limited fit between existing institutional architectures, practices, and incentives and those recommended for organizations aiming to integrate social learning into their core practices. At the same time, uncertainties around both the means and ends of social learning pose challenges, first, to those needing to justify an investment of time and resources into approaches that may demand significant changes in practice; and second, to those looking to plan actions using social learning approaches to achieve particular desired outcomes. This includes aligning particular principles, tools, and approaches with the vision of change that a given social learning approach has been based upon.
REVIEW METHOD
To address some of the concerns outlined above, this review adopts a set of existing 'methodological lenses' 44 drawn from the social learning literature to extract evidence on four areas of focus for putting social learning into practice. The areas, identified through consultations with key informants b and through a review of the existing literature, consist of: lessons learned and principles for using a social learning approach, examples of specific tools and approaches used, approaches to evaluating social learning, and specific examples of its impact. As as a governance mechanism, has been to formalize social learning (framed as an iterative form of learning review) into the program's monitoring and evaluation framework and associated planning and strategy processes. This experience has revealed the challenges institutions involved in developing research programs may face in creating an 'enabling environment' for incentivizing, capturing, and acting on learning. These include:
• Allowing considerable time and resourcing for the negotiation of a shared model of practice and governance at the outset of a partnership;
• Allowing flexibility (in grant agreements, etc.) for consortium partners to re-allocate resources among themselves in line with emerging findings and lessons;
• Establishing a distinction and independence between monitoring and evaluation for accountability and for learning purposes to avoid creating fear of reporting failure;
• Providing scope and mechanisms for program objectives, anticipated outcomes, and approaches to be revised as lessons emerge;
• Creating spaces and time for ongoing dialog that are accessible across a program with at least 200 individuals based in over 20 countries. Addressing these challenges has meant working differently, both within IDRC as well as with the range of partners, and innovating on standard practice in terms of program governance, management, and implementation. such, our focus areas are grounded in the literature yet have external validity, as they respond to needs identified among those concerned with adaptation programming within development organizations.
The literature selected for this review was drawn from Rodela's 2011 systematic review of social learning in natural resource management, which included a total of 97 peer-reviewed publications. 17 This corpus was used to provide consistency in what was identified as 'social learning,' given the wide range of material available on learning processes that may or may not specifically identify itself as social learning. We further narrowed this by sampling from within each of Rodela's three categories of social learning research (individual, networked, and social ecological system), identifying papers that provide strong illustrative examples of social learning aligned with our four areas of enquiry. A total of 24 studies were retained. c Rodela's (2011) categories of social learning research emerge from different perspectives that span a range of views on where learning takes place, and what it can prompt as outcomes. As such, recognition of these differences is essential if the application of social learning approaches in adaptation practice is to match the expectations of those in implementing organizations. The first is an individual-centric perspective, where learning is seen as transformative, resulting from individuals' participation in learning activities, and resulting in changes in individual behavior (also see Ref 9) . We note, however, that Rodela identifies a missing link in evidence for claims that these approaches yield changes beyond the individual (a point we return to in our conclusion). The second perspective is network-centric, where learning is experiential and leads to changes in established practice and ways of relating among members of a common network or community. This is in line with work by Wenger 8 and others on learning in networked practice. The third of Rodela's perspectives is systems-centric and sees learning as a process emerging from engagement with or around social-ecological systems and resulting in more systemic transformations that improve the sustainability of these systems. These are closely related to the work on adaptive co-management of social-ecological systems (e.g., Ref 45) .
Beyond these three perspectives presented by Rodela, we further structured our analysis using peer-reviewed framings extracted from within the corpus we were reviewing, for each of the four areas of focus (lessons and principles, tools and methods, evaluation, and impact). This approach to framing the review strengthens the validity (through the use of peer-reviewed framings), directs attention toward key themes raised in the literature, and responds to the concerns of some social learning theorists that the ever-expanding range of framings of social learning contributes to a lack of clarity in its theory and practice (cf. Reed et al. 12 ). The framings were selected for the significance of the themes they identify for those in adaptation practice, drawing on inputs from a group of experts active in adaptation and development. 19 40 categorization of 'what is learned' (impact). These framings are explored in more detail below, and Tables 1-4 provide illustrative examples of our findings within this analytical structure. In this way, we offer a novel but grounded analysis that allows us to draw out findings of significance to practice from within the diverse literature.
FINDINGS Lessons and Principles Derived from Social Learning Practice
This first area of focus identifies generalizable lessons learned and principles that might inform future adaptation practice. The growing body of case-study literature is rich in this regard, but findings are often buried within reports that focus on specific initiatives or processes. Beyond our categorization according to Rodela's three perspectives on social learning, we organized our findings in line with Collins and Ison's 30 'design heuristic for social learning,' which they describe as 'a minimum set of activities necessary for a social learning system for climate change adaptation to function' (p.366). These activity sets consist of building stakeholding (i.e., convening the appropriate range of stakeholders and ensuring they are able to take part), providing facilitation, developing conducive institutions and policies, and taking into account epistemological or knowledge considerations.
As Table 1 illustrates, the reviewed literature yielded a wide range of lessons learned and principles proposed, aimed at informing future practice. These were primarily related to the process of undertaking social learning, rather than the selection of stakeholders or the wider policy or contextual issues. There is close agreement across the three social learning perspectives (individuals and systems in particular) that accounting for multiple worldviews and knowledge sources is a key principle for engagement. This reflects the centrality of developing 'shared ways of knowing' to social learning processes. 49 Building on this, establishing processes for addressing differences (in power, aims, perspectives, knowledge systems, etc.) across those participating groups was also noted as a pre-requisite. Capacity-and trust-building processes were recommended by many as a key to successful engagement, although the literature is unclear whether capacity and trust need to be built a priori or can be developed through the process. Ensuring that there was scope for change to follow from learning 47, 53 Supporting network development can enable increased dialogue and planning for change 50 Need the ability to monitor and respond to environmental changes 52 Knowledge considerations Need to respect and invite multiple sources of knowledge-including local knowledge 54, 53 Integrated understanding of the social and environmental dimensions of change is crucial 55 Need to allow for differing worldviews and different knowledge systems among stakeholders 3, 56 processes (e.g., through the existence of funding opportunities or avenues for structural change) was widely noted as being important if learning benefits are to be realized rather than frustrated. 50, 54, 60 Finally it was widely noted that good facilitation is necessary for ensuring successful social learning. This feature warrants further reflection as a core of good practice, and is a point we return to in the conclusions to this paper.
In contrasting lessons and principles across Rodela's three different social learning perspectives, there were some important points of note. First, there is a much stronger emphasis in individual-centric approaches on the minimum set of skills required to engage effectively in social learning. This may be due to a less deliberate focus on collective change compared to network and systems-centric approaches, in which there are frequent references to the use of bridging organizations and knowledge networks. Second, the evidence suggests that using experimentation to generate learning is common to both network-and system-wide learning. These wider-scale engagements lend themselves to collective action more readily than individual-orientated approaches. Finally, networkand system-centric approaches also appear to bring a stronger focus on facilitating longer-term change at the level of processes, policies, and collective action, though this question of 'higher order change' was also raised in two individual-centric studies. These findings reinforce the need for careful consideration of the fit between the social learning perspective, the methods adopted, and the ambition for adaptation interventions in terms of initiating change in collectives or institutions.
Tools and Approaches to Support Practice
The second area of focus is on the specific tools, techniques, and approaches that can help facilitate a social learning process. These can range from facilitation and workshop approaches, to the use of specific information and communication technologies (ICTs) to support interaction. As Table 2 illustrates, the framing we have used organizes the tools and approaches by function type: 46 techniques for facilitating interaction; tools designed to elicit stakeholders' perspectives and framings on issues; knowledge management tools for documenting and storing information; and tools to simulate systems or dynamics. In some cases, tools are applicable across more than one of these functions. For adaptation practitioners, it is significant that there is evidence of a broad pool of tools for social learning on which to draw. However, we also recognize that in practice tools are engaged within 'systemic modalities'; that is, in a dynamic and emergent process that involves the practitioner, the tool or method, and the situation. 63 What seems evident across all of these approaches and perspectives is the fundamental role played by face-to-face facilitation, in a range of forms, in creating opportunities for social learning. From specially designed conference approaches (e.g., search conferences 47 ) to more traditional role playing games, direct interaction between differently positioned stakeholders remains at the center of social learning approaches. In some cases these have been supported by computer-based modeling and simulation tools (such as agent-based social simulation 57 ), or the use of ICTs for knowledge management, but the role of direct engagement has not been circumvented by these tools. Maurel et al. 46 report, for example, that despite the potential appeal of high-tech tools to support social learning processes, the majority of participants in their study noted that simpler and more accessible tools for interaction had greater impact on them. They note: 'Sometimes, a site visit or a field trip may be very helpful to complement for example a complex hydraulic modeling' (p. 9). This is likely to have a bearing on the investment of time and money required for social learning activities to take place.
In differentiating between these tools and approaches, it is unsurprising that the approaches used for systems-centric perspectives focus much more directly on human-environment interactions (e.g., through field visits or participatory mapping exercises) while individual and network-centric activities have a stronger focus on meaning-making at the individual level or between peers. These are important distinctions when considered in the context of the expected contributions or impacts of social learning interventions for adaptation. For example, if an initiative aims to use social learning to strengthen an existing network of practice, evidence drawn from our review suggests that facilitated peer-to-peer meaning-making should feature at the core of those activities. 21, 64 strikes at the heart of a great deal of the uncertainty about a systematic adoption of social learning at a larger scale. As institutions working in the context of climate and development are increasingly expected to demonstrate the rate of success and scale of impact of their interventions, a clear sense of how to do so effectively with social learning approaches is required to justify their adoption. Our review of the literature reveals that there are a number of tools that have been used to evaluate components of social learning interventions (i.e., the purposeful use of social learning). We group these in line with Cundill and Rodela's statement above, considering the evaluation of a social learning intervention's processes and outcomes (Table 3 ). This framing emerges from the dual role that evaluation may play in social learning interventions, as either an assessment of how an intended social learning process unfolded, or as an assessment of the types of change (at individual, network, or systemic levels) that resulted from the social learning activity in question. In so doing, the Process evaluation Participant observation 47, 57 Community self-assessment and use of process indicators 51 Participatory mapping 56 Outcome evaluation Pre-post questionnaires and follow up interviews 31 Measurement of change in behavior, attitude, skills, knowledge, or condition (situation) of participants 50 framing also reflects and supports the understanding that the process that leads to adaptation actions can build adaptive capacity, and as such can be as important as the overall outcome. 65 It is worth noting that the fluid and iterative nature of social learning often makes it difficult to define specific start and end points for evaluation; however, in the context of the cases featured in this review-planned social learning interventions-these points were often prescribed by the interventions themselves. As such, both of these forms of assessment were evident in the literature.
Evaluation of Social Learning Interventions
Immediately notable in our analysis is the relative scarcity of evaluation tools for social learning in system-oriented approaches. While Lebel et al. 40 discuss the role that social learning can play in establishing monitoring and evaluation criteria for assessing progress on adaptiveness, they note that 'the extent of critical empirical analysis on effectiveness of different learning processes is still relatively modest. Further case study work, especially that which documents and assesses changes over time is needed.' (p. 349) Reflecting on the body of literature reviewed for this study, we postulate two possible reasons for this absence. The first is that, as social learning processes in this framing are often embedded in other processes such as adaptive governance or environmental co-management, they may not be evaluated as stand-alone activities. Thus, as in the case of Lebel et al. above, the evaluation focus is the overall adaptiveness in a social-ecological system, with limited reflection on the contribution that social learning has made to this end state. Second, a lack of reported evaluations may be as a result of the relatively recent emergence of this specific framing of learning in resource management and responses to climate change. Similar observations have been made with regard to the relatively limited range of evaluation approaches specific to climate change adaptation. 66 It is also notable that the majority of examples identified in the literature on individual-and network-centric social learning draw on classical instruments such as surveys, interviews, and self-assessment. However, novel evaluation approaches such as discourse analysis 48 and psychologists' evaluations 57 also featured in individual-centric approaches.
In differentiating the use of evaluation approaches for both process and outcome across the three social learning perspectives, the importance of identifying the anticipated locus of learning or change becomes clear. The use of psychological assessments, discourse analysis, and participant observation for individual-centric perspectives, compared with community-self assessment in networkcentric approaches, or participatory mapping in systems-centric approaches relate closely to the theories of change that underlie them. As such, these findings further reinforce the fact that for organizations wishing to undertake social learning approaches for adaptation it is important to clarify which vision of change is presumed or sought from social learning, in this case so that appropriately aligned evaluation approaches can be identified.
Evidence of Impact
The final area of focus considers the ultimate impacts of social learning approaches. Here we have focused as closely as possible on specific impacts noted in case descriptions from the literature review, looking to identify direct changes as a result of social learning exercises.
In the broader social learning literature, there is conflicting evidence on what changes and outcomes can be expected from social learning processes. For example, there appears to be wide consensus that social learning can have a significant impact on how participants comprehend their and others' positions around a common issue, leading to changed understanding. Yet Muro and Jeffrey 64 note that this may be a case of less powerful actors adopting the positions of more powerful actors during a particular exchange. Elsewhere, Lebel et al. 40 recount how, in Vietnam, evidence of learning that challenged assumptions and transformed worldviews and values ('double loop' and 'triple loop' learning) failed to yield changes in dominant water governance structures. Despite a shift to a more consultative system of decision making, the new social learning institutions operated as alternative platforms, away from the highly politicized, transboundary governance context within which a development model tied to large-scale infrastructure and macro-economic goals remained intact. With regard to the contribution of social learning to decision-making processes related to resource governance and adaptation, Cundill and Rodela 2 suggest that 'empirical testing of the extent to which social learning improves decision making, under what conditions, and for whom, must be a central theme in future research into the role of social learning in natural resource management.' (p. 11).
Despite the shortcomings highlighted above, there are a range of influences and outcomes attributed to social learning in the literature reviewed. We have organized these using a categorization drawn from Lebel et al. 40 on 'what is learned' through social learning processes. They identify three categories of learning: cognitive learning (factual knowledge), normative learning (changes in norms, values, and belief systems), and relational learning (building of Table 4 . Evidence of impact is evenly distributed across Lebel et al.'s three categories of learning, with examples of learning processes leading to changes in systems (e.g., budgeting 31 ) and practices (e.g., natural resource management practices 59 ). The evidence drawn from the 24 cases also supports the view that moving impacts from the level of the individual (awareness raising, shifts in individual values, etc.) to more collective or system-wide impacts presents increasing challenges as established values, protocols, and relationships are brought under scrutiny. 40 However, these higher-order changes seem to offer concrete impacts on how resources are managed 51, 61 and how collective decision making functions. 62 Pelling et al. suggest that adaptation needs to extend beyond awareness raising and behavior change in relation to climate change impacts, to encompass incremental and transformative shifts in institutions, practices, and power relations. 67 For organizations concerned with supporting adaptation, these findings suggest that planning for actions across this spectrum is realistic, but at the same time that social learning approaches do not dissolve the challenge of supporting transformative adaptation.
DISCUSSION AND CONCLUSION
At a time when the evidence base on social learning continues to grow, this review has sought to look within the current practice of social learning to better understand what is emerging-in terms of lessons, tools, approaches, and impacts-from this practice.
Our view is that this can contribute to a further collective reflection on current practice and, in particular, offers concrete lessons for those in development organizations seeking to use social learning approaches in support of climate change adaptation. In addition to the particular findings in relation to adaptation practice identified above, we draw attention to three central issues that emerge from our review of practice for those looking to implement social learning as part of an adaptation initiative.
Developing a Shared Vision for Change
By drawing attention to the influence of how social learning is framed on eventual impacts, this review underscores the importance of designing social learning for adaptation around a clear vision of change. Explicitly and collectively articulating this vision-that is, identifying the level at which social learning change is anticipated and the expected pathway (and associated mechanisms) for promoting that change-will be key within development organizations looking to adopt social learning approaches in their practice. In particular, the desired learning must be situated within a broader set of assumptions about how change is expected to unfold. There must also be recognition that reflection and sense-making are iterative and often complex, requiring facilitation that is able to address incommensurable worldviews and inequality in power relations (as we will discuss below). Facing these realities means making difficult choices within development organizations, as they demand trade-offs against alternative development approaches that require very different human resource and financial investments.
We argue that the decision on the emphasis and locus of efforts to promote social learning should be informed by a shared vision of the role the organization sees itself playing in effecting broader change. This process of collective sense-making is essential to initiating a well-conceived social learning process and should, in turn, inform the framing of a social learning approach, the tools used, approaches to evaluation, and the outcomes that can be expected. Collective analysis of assumptions can serve to identify areas where dominant institutional practices or norms may conflict with the model of social learning that is envisioned (e.g., see Box 2). Ison et al.
14 note that the language through which social learning is framed (as performance, governance, action, etc.) both reveals and conceals the assumptions and epistemic positions of those wishing to apply the concept. This, they argue, calls upon practitioners to clearly articulate the ways in which they choose to use the term. In particular, we highlight the significance of ambitions for individual versus network or system level change. If adaptation demands the co-evolution of human social systems and the environment, as Collins and Ison suggest, 33 then, we would argue, changes must be sought at the level of management practices and institutions. Evidence that individual-centric framings of social learning can achieve this is currently lacking.
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Facilitation
What emerges clearly from this review is that facilitation approaches designed to build trust, address power imbalances, and bridge diverging aims and interests are critical to the success of planned social learning activities. While we have highlighted a range of tools and techniques that have been used, the vast majority of these still depend on adept facilitators who are able to work across a range of different actors. Recent findings continue to take this discussion forward. For example, Bos et al. 68 observe that facilitation may need to be distributed among a network of actors working for change within a socio-technical system (in this case, the Australian water sector). At the same time, overarching and centralized facilitation by those arranging the experiment remained a necessary 'dedicated engine,' providing practical support and a shared sense of focus. As Colvin et al. 69 note, the significance of the skill-set embedded in experienced and expert facilitators 'cannot be over-emphasised' (p. 768).
Initiatives that are intended to support those engaged in facilitation for social learning are emerging, including frameworks for those working in action research for adaptation 15 and tools for managers of organizations. 70 These are likely to prove 71 researchers may in fact be well placed to convene multiple stakeholders and provide feedback to aid learning, 68 and support the emergence of documented social learning processes and outcomes (cf. Ref 61) . This is an important gap: the lack of a consistent and systematic documentation is frequently cited in the literature and was confirmed in our review, with the majority of current case-based documentation based on ex-post analysis rather than active documentation of processes as they unfold. 71 If development organizations concerned with adaptation programming are to adopt social learning approaches, with associated risks and costs, then such documentation will prove vital.
Social Differentiation
In the majority of the literature reviewed, the focus is on social learning interventions initiated by outside organizations. This is particularly true for the individual-centric and network-centric social learning, while systems-centric learning appears to have a stronger recognition of the role endogenous processes play in shaping adaptation and environmental management (such as indigenous land use systems in the Andes 34 ). Thus, there may be opportunities for drawing on the literature from social-ecological systems to, first, inform planning on integrating endogenous processes into social learning strategies, and second, to see what these processes offer to other social learning initiatives. The former reflects findings in the adaptation literature which draws attention to the significance of building on local institutions to ensure effective adaptation and to enhance the capacity of local actors to adapt. 72 However, in both contexts the risk of reinforcing unequal power relations needs to be acknowledged and addressed, albeit in differing ways. The need for attention to power relations has been frequently noted, with recent work revealing how opportunities for supporting adaptation through social learning can be tied up with patterns of differentiation embedded in complex socio-technical, political, and economic structures. 73 Thus, numerous cases underscored the role that capacity building has to play at the outset of social learning process to ensure there is more equitable participation.
Ensuring effective participation in the face of inequitable power relations remains an issue for adaptation and development practitioners. 65 Worryingly, it has similarly been highlighted that the role of power in shaping learning is poorly appreciated. 74 Simply working with 'less powerful' or marginalized actors to engage them in learning processes will not fully address issues of power. As noted above, 'successful' social learning that leads to consensus between socially differentiated actors does not necessarily lead to equitable outcomes if this search for consensus undermines those who are less powerful. 64 In such cases, accommodating difference may be a more appropriate goal. Ultimately, unless those who sit in positions of power are called upon to re-consider the primacy of their own ways of knowing and acting, learning will remain partial. This suggests that those engaged in using social learning approaches to support adaptation need to examine how the social and political context determines patterns of power, authority, and accountability, and as such reflects findings on the causes of marginalization from adaptation resources. 75 What was not evident in the literature we reviewed was close attention to the role that gender plays in shaping social learning processes. This is a significant gap, in particular for social learning approaches in the context of climate change, where the significance of gender has been repeatedly highlighted. 76 It is encouraging to note that this has been acknowledged in more recent studies.
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NOTES
a The Collaborative Adaptation Research Initiative in Africa and Asia (CARIAA) program is a joint initiative between Canada's International Development Research Centre (IDRC) and the UK Department for International Development (DFID). CARIAA aims to generate new research findings, and promote the use of these findings in policy and practice through four transdisciplinary research consortia collaborating on a 7-year program of action. 43 b The consultations with key informants were initiated in May 2012 at a CCAFS-hosted 'Workshop on Communications and Social Learning in Climate Change' in Addis Ababa, Ethiopia. The first objective of this event was to 'identify and prioritize issues where further understanding and research is needed to ensure more robust and successful social learning and communication strategies and interventions on adaptation, mitigation and risk at the local level.' Documentation of this event and a full list of participants are available at: http://ccsl.wikispaces. com/Agenda. c For a detailed documentation of the evidence drawn from the 24 studies, see Harvey et al., 19 within which a full list of the 24 papers can be found on page 36 and 37.
